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5 radiation evaluation was performed on DG307A {(Dual SPDT switch)
o determine the total dose tolerance of these parts. A brief’
summary of the test results is provided below. . For detalled
information, refer to Tables T through IV and Figure 1. .

'The total dose testing was perforned using a cobalt-60 gamma-ray.

source. During the radiatien testing, eight parts were
jrradiated under bias (see Figqure 1 for bias configuration), and
two parts were nsed as control samples. The total dose radiation

- gteps were 2.5, 5, 1o, 15, 20 and 30 krads¥*. After the 20-krad

irradiation, the parts were annealed at 25°C for 168 hours and
then irradiated to 30 krads (cumulative). The dose rate was
petween 0.04 and 0.29 krads/hour, depending on the total dose
level (see Table II for radiation schedule}. After each
radiation exposure and annealing treatment, parts were
electrically tested at 2590¢ according te the test conditions and
the specification limits** 1isted in Table III. These tests
included one functional test at 10 kHz.

211 ten parts passed initial (pre-rad) electrical tests. All

‘eight irradiated parts passed all electrical test up to and

including the S5-krad irragiation level. At the 10=-krad level,
one part (§/N 54) exceeded the specification 1imits for Idaoffl of
+ 10.0 nA, with readings of -72.8 and 66.6 nA, and one part (8/H
59) marginally exceeeded the maximum specification limit of 70
ohms for Ron3, with a reading of 70.7 ohms. After the 15-krad
jrradiation, Five parts (S/N 53, 55, 57, 58 and 59) exceeded the
naximum specification limite of. §0.0 ohms for Ronl '

xThe term rads, as used in this document, means rads(silicon).
xkThese are manufacturers’ non-irradiated data sheet
gpecification limits. No post-irradiation 1imits were provided
py the manufacturer at the time these tests were performed.
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and 70.0 ohms for Ron3, with readings ranging from 50.6 to 57.6
ohms for Ronl and 72.2 to 98.4 chms for Roni. S/N 54 continued
to exceed the maximun specification limit of £ 10.0 na for
Idoffl, with a reading of 247.5% ha and alsc exceeded the maximum
gpecification linit of + 10 ni for Isoffl, with a reading of
117.5 nA. At the 20-krad level, tive parts (S/N 53, 55, 57, 58
and 59) exceeded the maximum specification limits for Ronl and
Ron3 with readings ranging from 54.4 to 66.3 ohms for Roml and
5.5 to 140.0 ohms for Raoni. In addition, two parts (§/N 52 and
54 exceeded the specification limits for Idoffl, with readings of
-11.5 and =677 nA, respectively, and one part (S/N 54 exceeded
the specification limits for Isoffl, with a reading of 140 nh.

After the 20-krad irradiation, the parts were annealed for 168
hours at 25°C. After annealing, seven parts (8/N 52, 53, 55, 56,
57 58 and 59) exceeded the maximum specification limits for Ronl
and Ron3, with readings ranging from 51.3 to 692.9 ohms for Ronl
and 72.0 to 203 ohms for Ron3d. One part (S/N 56) recovered to
within specification limits for Ronl.

A* the 20-krad level, seven parts (S/N 52, 53, 55, &6, 57, 58 and
59} exceeded the maximum specification limits for Ronl and Rond, .
with readings ranging from 51.6 to 72.8 ohms for Roni and ‘75.7 to
424 ohms for Ron3. In addition, one part (S/N 54) exceeded the
specification limits for Idoffl, with a reading of -12.5 nh.

After the 30-krad irradiation, the parts were annealed at 100°C
for 168 hours to observed rebound effects. Four parts (S/N 33,
55, 57 and 59) showed scme rebound effect for Ron3, with readings
of 1.78 Kohme and one part (S/N 53) exceeded the maxinmum
specification limit of 70 ohms for Rond, with a reading of 1.9
Kehms .

All Parts passcd the functional test throughout all irradiation
and annealing steps. No significant changes were cbserved in any
other parameters-throughout all irradiation and annealing steps.

Table IV provides a summary of the mean ané standard deviation
values for each paramcter after different irradlation expcosures
and annealing steps.

Any further details about this evaluation can be obtained upon
request. If you have any gquestions, please call me at (301) 731-
8954.
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The information contained in this document has been developed
solely for the purpocse of providing'general guidance to employees
of the Goddard Space rlight center (GSFC).: This document may be
distributed outside GSFC only as a courtesy to other government

agencies and contractors. Any distribution of this document, or
application or use of the information contained herein, is
expressly conditional upon, and is subject to, the following

understandings and Iimitations:

fa) The information was deveioped for general guidance only and
is subject to change at any time;

(b) The information was developed under unigque GSFC laboratory
conditions which may differ substantially from outside
conditions;

(c) GSFC does not warrant the accuracy of the information when
applied or used under other than unlque GSFC laboratory
conditions;

(d) The information should not be construed as a representation
of product performance by either GSFC oOr the manufacturer;

(e) Neither the United States government nor any perscn acting
on behalf of the United States government assumes any liability .
resulting from the application or usée of the information..



TABLE I. Part Information

generic Part Number:
Part Number:

ISTP/WAVES
control Number:

Charge Humber:
Manufacturer:
Lot Date Code:
pguantity Tested:

gerial Numbers of
Radiation samples:

garial Numbers of
control Samples:

pPart Function:
Part Technology:
Package Style:
Test Fruipment:

Test Engineer:

DG307A

M38510/11608BCA*

2108BhA
22260
giliconix
Q2244

10
2, 53, 54, 55, 56, 57, 58, 39

50, 51

pual SPDT Switch
CMOS

i4=lead DIP package
3260

T. Mondy

* No radiation tolerance/hardness was guaranteed by the
manufacturer for this part.



TABLE II. Radiation echedule for DGIOVA

EVENTS
1} INITIAL ELECTRICAL MEASUREMENTS

2) 2.5 KRAD TRRADIATION (0.14 KRADS / EOUR)
POST—2 .5 KRAD ELECTRICAL MEASUREMENT

3} 5 KRAD IRRADIATION (0,04 KRADS /HOUR)
POST-5 KRAD ANNEAL ELECTRICAL MEASUREMENTS

4) 10 KRAD IRRADIATION (0.25 KRADS /HOUR)
POST-10 KRAD ELECTRICAL MEASUREMENTS

5) 15 KRaD TRRADIATTON (C.26 KRADS /HOUR}
POST-15 KRAD ANNEAL ELECTRICAL MEASUREMENRTS

§) 20 KRAD IRRADIATION (0.29 KRADS / HOUR}
POST-20 KRAD ELECTRICAL MEASUREMENTS

7} 168 HOUR ANNEALING £25°C :
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENTS

§) 30 KRAD IRRADIATION (C.15 KRADS /HOUR)
POST-30 KRAD ELECTRICAL MEASUREMENTS

9) 168 HOUR ANNEALING €100°C
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENTS

ALL ELECTRICAL MEASUREMENTS WERE PERFQRMED- AT 25°C.

DATE
02/17/93

02/18/93
02/19/93

02/19/93
02/22/93

02/22/93
02/23/93

.02/28/93

02/25/93

02/25/93
02/26/93

02/26/93
03/05/93

03/05/93
03/09/23

03/08/93
03/16/93

PARTS WERE IRRADIATLD AND ANNEALED UNDER BIAS; SEE FIGURE 1.



Table IIT. Electrical characteristics of DG307A
specification
Limits

Test Units Min Max Conditions

FunNcl | P/F yd = 15, 0 vV, £ = 10 kiz
Raonl chms 0 . 50 vd = =10 vV, Is = —-10 mh
Ron?2 ahmns 0 50 vd = 10 Vv, Is = -10 mh
Ronl ohns (] 70 +V=410V, vd=-7.5V, Is=+10mi
Rond chms 0 70 +VU=+10V, Vd=+7.5V, Is=-10ma
Tdanl ni -1Q% 10%* vd = + 14 V, Vs = + 14 V
Tdeffl |hA —10%* 10* vd = + 14 V, V8 = - 14 V
Isoffl |n& -10* 10=* " 1
ITL uA ~1.0 0 Vin = ¢ V
ITH uA ] 1.0 vin = 1% V
ICCP1  [uA 0 0.6 | + V=215V, Logic = O v’
ICCH1 uk =10 o " n

xgpecified at *
limits can only

are forced to Zero.

1 nA and + 2 na,
be checked at + 10 nA.

but due to ATE limitation, these

Currents less than * 3 nhA



TABLE IV: Summary of Electrical Measurements After
Total Dose Exposures and Annealing Steps for DG307A 1/

“otal Dose Exposure (krads) anneal | TDE Anneal |

Spec. 4] .| 2.5 R 10 15 20 168 hrs a0 168 hrs]

Lim. /2 Pre-Fad! - @25°C krads ®100°C
parameters min max ymean 854 mean gd mean sd nean sd |[mean ad |mean ad |mean sd
[FUNC 10Kh srs5/PRIL[BESS PASS' i PASH] PRSS] PRES A5G PRASS
‘Ronl ohms| © 50 | 1.2 § | B0 [3 ; A 16
Ronz chms| 1 50 .49 [ 1.2 E 5.4
Roni ohmg| © 70 l.15% 1.5 Fl3
Road okrns| o 70 .78 2.6 | 733
Idonl ni -1o L0 ¥] ] . B0
IGoLfl/23 nd -10 | 10 0 0 ]
Isaffl/3 nd -10 | 10 0 o o |
Z1L udl -1 0 0 0 [{]
IIH ual o - L i G [}
ICCP1 w1 10 0 Q .95
ICCHN1 udl -10 v 0 4 .32
Notes:

1/ The mean and standard deviatlon valued were calculated over the elght partis
irradiated in this testing. The contrcl samples remained constant throughout
the testing ané are not included in this table.

2/ These are manufacturersa” non-irradiafeﬂ data sheet apecification limits. No
pest-irradiacion limits were provided by the manufacturer at the tima the tests
were performed. .

3/ After the 10-krad irradiation, values of Idoffl and Isoffl ranged from -€77
nh to 248 na. The mean values are not caleulated from absolute velues af the
data, therefore, the mean does not reflect the actual range of valusas. The
standard daviation, however, irdicates the range of readings.

Radiation sensitive paraméters were Ronl, ILccnl, Idoffl and Isoffl.



Figqure 1. Radiation Bias Circuit for DG307A
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v+ = 15.0 VDC + 0.5 VDC
V- = -15.0 VDC + 0.5 VDC

R = 3.3 Kohns



